We assume that weak bases of flavors (u, c) 
I. INTRODUCTION
Many authors have succeeded in explaining the quark mass hierarchy and quark mixing characterized by V CKM and neutrino mixing V MNS having the large mixing character confirmed by recent experiments [1, 2] , using democratic/universal model [3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] or Fritzsch-type model [14, 15, 16] . However, many works adopting the democratic/universal model assume small mass terms deviated from democratic/universal masses as to be any violations to a symmetry reflecting in democratic/universal character.
In Fritzsch-type model, the principle why Fritzsch-type mass matrix is assumed is not clear.
Many authors [17, 18, 19] have considered the S 3 symmetry as a symmetry reflecting in democratic/universal character. Especially, Kubo et. al. [19] suggested an outstanding model considering the small mass terms deviated from democratic/universal masses as to be S 3 invariant. However, their model assumes an additional symmetry to explain the neutrino mixing having bi-maximal mixing character.
In this work, we suggest a model in which the small mass terms deviated from democratic/universal mass are constructed by an S 3 invariant manner, and the quark mass hierarchy and mixing and neutrino mixing having one-maximal and one-large mixing character confirmed by recent experiments [1, 2] is explained without any other symmetry restriction.
II. S 3 INVARIANT MODEL
In the democratic/universal models, the mass matrix for the quark and lepton fields is assumed to be composed of the completely universal term with respect to an basis v L,R = t (v 1 , v 2 , v 3 ) L,R (t denotes the transpose of matrix or vector) and the small violation term or small gap from the universal term as following form [3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13] ,
where we assumed a symmetric mass matrix, because it is natural to assume that there is no difference in kinematical quantity producing mass between u L and u R , then the magnitudes of the Yukawa interaction of, e.g., u L s R and s L u R are same. In next section, we consider the CP violation, then we will treat an Hermitian mass matrix there. In the Fritzsch-type models [14, 15, 16] , the mass matrix has the following form,
Mass matrix (1) is transformed by an orthogonal matrix T with three small angles to the form, in which basis vectors are transformed a little,
By using these S 3 singlet and doublet of flavors, we can make the following S 3 invariant Yukawa interaction;
where H is the neutral part of SU(2) L Higgs doublet field and is considered as S 3 singlet.
The mass matrix of this Yukawa interaction is written as
where h = H 0 is the vacuum expectation value of H. One can get the mass of doublet f 1 and f 2 , but cannot get the mass hierarchy m 1 ≪ m 2 ≪ m 3 . Thus, we introduce an S 3 doublet of the Higgs field
and make the S 3 invariant Yukawa interactions including the neutral S 3 doublet H D [19] ;
where we used the fact that the S 3 doublet can be made from the tensor product off
In general H S and H D are complex fields, but in this section we assume that these fields are real for simplicity of discussion. In next section discussing the quark sector mass and mixing, we consider the case that H S and H D are complex fields for we discuss the CP violation. The mass matrix corresponding to Yukawa interaction (11) is expressed as
Because Γ D is considered to be very small compared to Γ S , this mass matrix can be similar to the mass matrix (6) , if the following condition is satisfied,
Here, it should be stressed that the expectation value of H 1 D has to be rather small compared to that of H 
and no Higgs field [19] as
If
as case of the Dirac neutrino mass, we can explain the one-maximal and onelarge neutrino mixing character in this model without any other symmetry restriction. We will discuss this problem in section 4 in detail.
Finally, we comment on the weak basis, which is the flavor basis in weak interaction.
there is no definite definition determining the weak basis because we have no definite criterion for assuming a mass matrix pattern and then Yukawa interaction constructing the flavor masses. However, if one assume the S 3 symmetry for flavor and define the weak basis using the S 3 singlet and doublet defined in Eq. (9) as follows;
the S 3 invariant Yukawa interaction is determined uniquely as Eqs. (11) and (14), then the weak basis defined Eq. (15) is unique.
III. QUARK MASS AND MIXING
In this section, we consider the case that the neutral Higgs fields H S and H D are complex and then have phases. We assume the Yukawa interaction describing the masses of the dand u-quark sector similar to Eq. (11);
This Yukawa interaction produces an helmitian mass matrix, as shown in just below.
The phase of H S is cancel out from the phase transformation of f 
where we use the following parameterization,
Diagonalising the mass matrix (17) by unitary matrices U(µ 
For u-quark sector, just similar expressions are obtained replacing suffix d with suffix u,
The CKM matrix is also written analytically using the expressions Eqs. (20) and (22) as Using the computer simulation, we search the allowed values of 10 parameters satisfying the experimental values (24), and then we obtain the following values; 
We can say that the origin of the Cabibbo angle is the ratio λ = |H 
IV. LEPTON MASS AND MIXING
In this section, we consider the lepton mass hierarchy and leptonic mixing having the onemaximal and one-large character. We assume the Yukawa interaction as Eq. (11) for masses of charged lepton (e, µ, τ ) and Dirac masses of (ν e , ν µ , ν τ ) and the Yukawa interaction as Eq. (14) for Majorana mass;
where C is the charge conjugation matrix. In lepton sector, we do not consider the CP violation, then the phases of the fields related are not considered. Thus we get the mass matrices for charged lepton (e, µ, τ ) and Dirac mass for neutrino (ν e , ν µ , ν τ ) and Majorana mass as follows;
Through the see-saw mechanism, neutrino grows up Majorana neutrino and masses fall down extremely small because of the GUT scale of Majorana mass, and then the mass matrix for left-handed Majorana neutrino is expressed as
Diagonalising the mass matrix (27) of charged lepton and (28) of neutrino by unitary matrices U(µ l can get the following expression
This matrix can be diagonalized by the unitary matrix U(µ
From this approximate expression, it is recognized that ν µ -ν τ mixing becomes maximal and ν e -ν µ mixing angle can be large, for example, if δ ≈ λµ 3 , tan 2θ
Next, we examine our model numerically. Firstly, we analyze the charged lepton sector; estimate µ 
[V MNS ] 13 2 < 0.067.
We assume that ∆m 
where c ⊙ = cos θ ⊙ , s ⊙ = sin θ ⊙ , c atm = cos θ atm , s atm = sin θ atm .
